This study examines how employment and wages for men and women respond to changes in the minimum wage in India, a country known for its extensive system of minimum wage regulations across states and industries. Using repeated cross sections of India's National Sample Survey Organization employment survey data for the period 1983-2008 merged with a newly created database of minimum wage rates, we find that, regardless of gender, minimum wages in urban areas have little to no impact on labor market outcomes. However, minimum wage rates increase earnings in the rural sector, especially for men, without any employment losses. Minimum wage rates also increase the residual gender wage gap, which may be explained by weaker compliance among firms that hire female workers.
I. Introduction
The minimum wage is primarily used as a vehicle for lifting the incomes of poor workers, but it can also entail distortionary costs. In a perfectly competitive labor market, an increase in a binding minimum wage causes an unambiguous decline in the demand for labor. Jobs become relatively scarce, some workers who would ordinarily work at a lower market wage are displaced, and other workers see an increase in their wages. Distortionary costs from minimum wages are potentially more severe in developing economies given their large informal sectors. A minimum wage primarily protects workers in the urban formal sector whose earnings already exceed the earnings of workers in the rural and informal sectors by a wide margin. Employment losses in the regulated formal sector translate into more workers seeking jobs in the unregulated informal sector. This shift may result in lower, not higher, wages for poor workers who are engaged predominantly in the informal sector. Even a small increase in the minimum wage can have sizable disemployment effects in developing economies if the legal wage floor is high relative to prevailing wage rates and a large proportion of workers earn the legislated minimum.
To the extent that female workers are relatively concentrated in the informal sector and men in the formal sector, fewer women stand to gain from binding minimum wages in the formal sector. Further, if minimum wages discourage formal sector employment, a disproportionate number of women can experience decreased access to formal sector jobs. For women who remain employed in the formal sector, the minimum wage can help to raise their relative average earnings. Because the female earnings distribution falls to the left of the male earnings distribution in most economies, a policy that raises the legal minimum wage irrespective of gender, if properly enforced, should help to close the male-female earnings gap (Blau and Kahn 1995) . Although the gender wage gap in the formal sector shrinks, the wage gain for women can come at the expense of job losses for low-wage female workers. Hence, disemployment effects may be larger for women than men in the formal sector.
Critics of the minimum wage state that employment losses from minimumwage-induced increases in production costs are substantial.
1 Advocates, however, argue that employment losses are small and any reallocation of resources that occurs will result in a welfare-improving outcome through the reduction of poverty and an improvement in productivity. Our study contributes to this debate by analyzing the relationship between the minimum wage and employment and earnings outcomes for men and women in India.
India constitutes an interesting case given its history of restrictive labor market policies that have been blamed for lower output, productivity, investment, and employment (Besley and Burgess 2004) . As a federal constitutional republic, India's labor market exhibits substantial variation across its 28 geographical states in terms of the regulatory environment. Labor regulations have historically fallen under the purview of states, a framework that has allowed state governments to enact their own legislation, which includes minimum wage rates that vary by age (child workers, adolescents, and adults); skill level; and detailed job categories.
2 Each state sets minimum wage rates for particular occupational categories regardless of whether the jobs are in the formal or informal sector, with the end result that there are more than 1,000 different minimum wage rates across India in any given year. This wide degree of variation and complexity may have hindered compliance relative to a simpler system with a single wage set at the national or state level (Rani et al. 2013, Belser and Rani 2011) .
To examine how the minimum wage affects men and women's employment and wages in India, this study uses six waves of household survey data from the National Sample Survey Office (NSSO) spanning the 1983-2008 period, merged with an extensive and unique database on minimum wage rates over time and across states and industries. Also merged into the NSSO data are separate databases of macroeconomic and regulatory variables at the state level that capture underlying market trends. A priori, we expect that India's minimum wage increases would bring relatively fewer positive effects for women than men, particularly if women have less bargaining power and face greater obstacles to being hired in the labor market. Our empirical results confirm these expectations in the case of women's relative wages, but we find little evidence of disemployment effects either for them or for men.
II. Literature Review

A. Employment and Wage Effects
The past quarter of a century has seen a surge in scholarly interest in the impact of minimum wage legislation on labor market outcomes across economies, with much of that research focusing on changes in employment. Results have varied across studies, with some reporting statistically significant and large negative employment effects at one end of the spectrum and others finding small positive effects on the other. In an effort to synthesize this large body of work, Belman and Wolfson (2014) conducted a meta-analysis for a large number of studies of industrialized economies and concluded that minimum wage increases may lead to a very small disemployment effect: raising the minimum wage by 10% causes employment to fall by between 0.03% and 0.6%.
For developing and transition economies, the estimated employment effects also tend to be negative, but with more variation compared to industrialized economies. 3 Disemployment effects have been found for Bangladesh (Anderson, Hossain, and Sahota 1991) ; Brazil (Neumark, Cunningham, and Siga 2006) ; Colombia (Bell 1997, Maloney and Mendez 2004) ; Costa Rica (Gindling and Terrell 2007) ; Hungary (Kertesi and Köllo 2003) ; Indonesia (Rama 2001 , Suryahadi et al. 2003 ; Nicaragua (Alaniz, Gindling, and Terrell 2011) ; Peru (Baanante 2004) ; and Trinidad and Tobago (Strobl and Walsh 2003) . But not all estimates are negative. There has been no discernable impact on employment in Mexico (Bell 1997) and Brazil (Lemos 2009 ). In the People's Republic of China (PRC), the minimum wage appears to have had a negative impact only in the eastern region of the country, while it has had either no impact or a slightly positive impact elsewhere (Ni, Wang, and Yao 2011; Fang and Lin 2013) . Negligible or even small positive employment effects have been found in other cases when national-level estimates are disaggregated, such as in the case of workers in Indonesia's large firms (Rama 2001; Alatas and Cameron 2008; Del Carpio, Nguyen, and Wang 2012) .
Minimum wage impacts in developing economies vary considerably not only because of labor market conditions and dynamics, but also because of noncompliance, inappropriate benchmarks, and the presence of large informal sectors. 4 In fact, most of the negative minimum wage impacts across economies are for formal sector employment where there is greater compliance among firms. Noncompliance with minimum wage regulations is directly related to difficulties in enforcement and can take the form of outright evasion, legal exemptions for such categories as part-time and temporary workers, and cost shifting through the avoidance of overtime premiums. Because minimum wages are relatively more costly for small firms in the informal sector, noncompliance is pervasive there.
Compliance costs are higher for smaller firms in the informal sector because they tend to hire more unskilled workers, young workers, and female workers than larger firms in the formal sector. Given that average wages for these demographic groups are low, compliance is costly as the minimum wage is more binding. For example, Rani et al. (2013) found an inverse relationship between compliance and the ratio of the legislated minimum wage to median wages in a sample of 11 developing economies. Among individual economies, Gindling and Terrell (2009) found that minimum wages in Honduras are enforced only in medium-and large-scale firms where increases in the minimum wage lead to modest increases in average wages but sizable declines in employment. There is no impact among small-scale firms or among individuals who are self-employed. Similar evidence for the positive relationship between firm size and compliance was found in Strobl and Walsh (2003) in their study on Trinidad and Tobago.
Not surprisingly, most of these studies have found positive impacts of the minimum wage on formal sector wages, with the strongest impact close to the legislated minimum and declining effects further up the distribution. In a type of "lighthouse effect," wages in the informal sector may also rise if workers and employers see the legislated minimum as a benchmark for their own wage-bargaining and wage-setting practices, respectively (e.g., Maloney and Mendez 2004 , Baanante 2004 , and Lemos 2009 . A number of studies have found that minimum wage increases reduce wage compression since low-wage workers experience the strongest wage boosts from the new legislated minimum (Betcherman 2015) .
B. Gender Differences in Minimum Wage Impacts
While there is a large amount of empirical literature estimating minimum wage impacts on employment and wages, relatively few studies have included a gender dimension in their analysis. Among the exceptions for industrialized economies is Addison and Ozturk (2012) , who used a panel data set of 16 Organisation for Economic Co-operation and Development economies and found substantial disemployment effects for women: a 10% increase in the minimum wage causes the employment-to-population ratio to fall by up to 7.3%. Among studies for individual economies, Shannon (1996) found that adverse employment effects from Canada's minimum wage are more severe for women than men, although the gender earnings gap shrank for women who kept their jobs. A similar result is found for Japan in Kambayashi, Kawaguchi, and Yamada (2013) , who identified sizable disemployment effects for women and a compression in overall wage inequality. Yet not all employment effects for women are negative. In the United Kingdom, for instance, minimum wages are associated with a 4% increase in employment for women while the estimated employment increase for men is less robust (Dickens, Riley, and Wilkinson 2014) . Further, not all gender-focused studies on industrialized economies have found reductions in the gender earnings gap. For instance, Cerejeira et al. (2012) found that an amendment to the minimum wage law in Portugal that applied to young workers increased the gender earnings gap because of the associated restructuring of fringe benefits and overtime payments that favored men.
Among developing economies, evidence for Colombia indicates that minimum wage increases during the 1980s and 1990s caused larger disemployment effects for female heads of households relative to their male counterparts (Arango and Pachón 2004) . Larger adverse employment effects for women than men were also found in the PRC for less educated workers (Jia 2014) and in particular regions (Fang and Lin 2013, Wang and Gunderson 2012) . The sharp increase in the real minimum wage in Indonesia since 2001 has contributed to relatively larger disemployment effects for women in the formal sector (Suryahadi et al. 2003, Comola and de Mello 2011) and among nonproduction workers (Del Carpio, Nguyen, and Wang 2012) . In Mexico, among low-skilled workers, women's employment was found to be quite sensitive to minimum wage changes (with elasticities ranging from -0.6 to -1.3), while men's employment was more insensitive (Feliciano 1998) .
Not all studies with a gender dimension have found disemployment effects for women. For instance, Montenegro and Pagés (2003) studied changes in the national minimum wage over time in Chile and found that the demand for male workers fell and the supply of female workers rose, resulting in small net employment gains for women. The explanation for their finding is the existence of imperfect competition in the female labor market that caused women's wages to fall below their marginal product. Further, Muravyev and Oshchepkov (2013) argued that the imposition of minimum wages in the Russian Federation during 2001-2010 resulted in no statistically significant effects on unemployment rates for prime-age workers as a whole or for prime-age working women.
Evidence of the impact of a minimum wage on women's wages and the gender wage gap is mixed essentially because it depends on the extent to which employers comply with the legislation. Greater noncompliance for female workers has been documented for a number of economies across developing regions. Minimum wage legislation in Kenya was found to increase wages for women in nonagricultural activities but not in agriculture, mostly because compliance rates were lower in agricultural occupations (Andalon and Pagés 2009) . Also finding mixed results for women's earnings were Hallward-Driemeier, Rijkers, and Waxman (2015) , who showed that increases in Indonesia's minimum wage contributed to a smaller gender wage gap among more educated production workers but a larger gap among production workers with the least amount of education. The authors suggest that more educated women have relatively more bargaining power, which induces firms to comply with minimum wage legislation. As another example, the Costa Rican government implemented a comprehensive minimum wage compliance program in 2010 based on greater public awareness of the minimum wage, new methods for employees to report compliance violations, and increased inspections. As a result, the average wage of workers who earned less than the minimum wage before the program rose by about 10%, with the largest wage gains for women, workers with less schooling, and younger workers. Moreover, there was little evidence of a disemployment effect for full-time male and female workers (Gindling, Mossaad, and Trejos 2015) .
Looking more broadly at the gendered effects of the minimum wage on measures of well-being, Sabia (2008) found that minimum wage increases in the United States did not help to reduce poverty among single working mothers because the minimum wage was not binding for some and led to disemployment and fewer working hours for others. Among developing economies, Menon and Rodgers (2013) found that restrictive labor market policies in India that favor workers (including the minimum wage) contribute to improved job quality for women for most measures. However, such regulations bring fewer benefits for men. Estimates indicate that for men, higher wages come at the expense of fewer hours, substitution toward in-kind compensation, and less job security.
Looking beyond labor market effects, Del Carpio, Messina, and Sanz de Galdeano (2014) analyzed the impact of province-level minimum wages on employment and household consumption in Thailand and found that exogenously set regional wage floors are associated with small negative employment effects for women, the elderly, and less educated workers, while they are associated with large positive wage gains for working-age men. These wage gains contributed to increases in average household consumption, although such improvements tended to be concentrated around the median of the distribution. Closely related to these findings, Lemos (2006) found that minimum wages in Brazil have had deleterious effects on the poor by raising the prices of the labor-intensive goods that they purchase. These adverse price impacts are strongest in poorer regions of the country.
III. Methodology and Data
Our analysis uses an empirical specification adapted from Neumark, Salas, and Wascher (2014) and Allegretto, Dube, and Reich (2011) that relates employment outcomes to productivity characteristics and minimum wage regulations across space and time. A sample of individual-level, repeated, cross-sectional data from India's NSSO for the period 1983-2008 is used to identify the effects of the minimum wage on employment and earnings outcomes, conditional on state and year variations.
The determinants of employment for an individual are expressed as follows:
where i denotes an employee, j denotes an industry, s denotes a state, and t denotes time. The dependent variable E ijst represents whether or not an individual of working age is employed in a job that pays cash wages. The notation MW jst represents minimum wage rates across industries, states, and time. The notation X ijst is a set of individual and household characteristics that influences people's employment decisions. These characteristics include gender, education level attained, years of potential experience and its square, marital status, membership in a disadvantaged group, religion, household headship, rural versus urban residence, and the number of preschool children in the household. Most of these variables are fairly standard control variables in wage regressions across economies. Specific to India, wages tend to be lower for individuals belonging to castes that are perceived as being deprived or disadvantaged; these castes are commonly referred to as the "scheduled" castes or tribes. Wages are also typically lower for individuals whose religion is not Hinduism. The matrix P st represents a set of control variables for a variety of economic indicators at the state level: net real domestic product, the unemployment rate, indicators of minimum wage enforcement, and variables for the labor market regulatory environment. The Ø s notation is a state-specific effect that is common to all individuals in each state, and T t is a year dummy that is common to all individuals in each year. The state dummies, the year dummies, and the state-level economic indicators help to control for observed and unobserved local labor market conditions that affect men and women's employment and earnings. In particular, the state and year dummies are important to control for state-level shocks that may be correlated with the timing of minimum wage legislation (Card 1992, Card and Krueger 1995) . Equation (1) also allows state effects to vary by time to address the fact that, individually, these controls may be insufficient to capture all of the heterogeneity in the underlying economic conditions (Allegretto, Dube, and Reich 2011) . Finally, ϑ i jst is an individual-specific idiosyncratic error term.
5 Equation (1) is estimated separately by gender and by rural and urban status.
Our analysis also considers the impact of the minimum wage on the residual wage gap between men and women. All regressions are weighted using sample weights provided in the NSSO data for the relevant years and standard errors are clustered at the state level. All regressions are separately estimated with real and nominal minimum wage rates. Since the results are similar, the tables only report estimations for the real minimum wage. The movement of workers into and out of states with prolabor or proemployer legislative activity is unlikely to contaminate results since migration rates are low in India (Munshi and Rosenzweig 2009, Klasen and Pieters 2015) .
We use six cross sections of household survey data collected by the NSSO. As shown in Table A .1, the data include the years 1983 (38th round), 1987-1988 (43rd round), 1993-1994 (50th round), 1999-2000 (55th round), 2004-2005 (60th round), and 2007-2008 (64th round) . We utilize the Employment and Unemployment Module-Household Schedule 10 for each round. These surveys have detailed information on employment status, wages, and a host of individual and household characteristics.
To construct the full sample for the employment regressions, we appended each cross section across years and retained all individuals of prime working age (15-65 years old) in agriculture, services, and manufacturing with measured values for all indicators. The pooled full sample has 3,332,094 observations. To construct the sample for the wage regressions, we restricted the full sample to all individuals with positive daily cash wages. The pooled wage sample has 597,621 observations. One of the steps in preparing the data entailed reconciling changes over time in NSSO state codes that arose, in part, from the creation of new states in India (e.g., the creation of Jharkhand from southern Bihar in 2000). Newly created states were combined with the original states from which they were created in order to maintain a consistent set of state codes across years. In addition, Union Territories were combined with the states to which they are located closest in geographic terms.
Sample statistics for the pooled full sample in Table 1 indicate that a fairly low percentage of individuals were employed for cash wages during the period, with men experiencing a sizable advantage relative to women in both 1983 and 2008. The table further shows considerable gender differences in educational attainment. In 1983, 42% of men were illiterate compared with 74% of women, while 15% of men and 6% of women had at least a secondary school education. These percentages changed markedly over time, especially for women. By 2008, the percentage of illiterate women had dropped to 46%, and the percentage of women with at least secondary schooling had risen to 18%. The data also show a sizable gender differential in geographical residence-73% of men lived in rural areas in 1983 compared with 79% of women. This difference shrank during the period but did not disappear.
The bulk of the sample was married, lived in households headed by men, and claimed Hinduism as their religion. On average, between 25% and 30% of individuals belonged to the scheduled castes or tribes.
We merged the NSSO data with a separate database on daily minimum wage rates across states, industries, and years to create a database on state-and industry-level daily minimum wage rates using the annual Report on the Working of the Minimum Wages Act, 1948 published by the Government of India's Labour Bureau. Only very recent issues of this report are available electronically; earlier years had to be obtained from local sources as hard copies and converted into an electronic database. For each year, we obtained the minimum wage report for the year preceding the NSSO data wave, whenever possible, in order to allow for adjustment lags. We were able to obtain reports for the following years: 1983 NSSO wave), 1986 (1987 -1988 NSSO wave), 1993 -1994 NSSO wave), 1998 (1999 -2000 NSSO wave), 2004 (2004 -2005 NSSO wave), and 2006 -2008 .
We then merged the minimum wage data into the pooled NSSO data using state codes and industry codes aggregated into five broad categories (agriculture and forestry, mining, construction, services, and manufacturing). At least two-thirds of women were employed in agriculture during the period of analysis; for men, this share was closer to one-half. Men were more concentrated in construction, services, and manufacturing, while over time, women increased their relative representation in services. For any individuals in the full sample who did not report an industry to which they belonged, this merging process entailed using the median legislated minimum wage rate for each individual's state and sector (urban or rural) in a particular year. Assigning all individuals a relevant minimum wage regardless of their employment status allowed us to estimate minimum wage impacts on the likelihood of cash-based employment relative to all other types of activities, including those performed by individuals of working age who were not employed (and therefore did not report an industry).
For each of the broad categories defined above, we utilized the median minimum wage rate across the detailed job categories as most states had minimum wage rates specified for multiple occupations within the broad groups. Further, given that smaller states are combined with larger ones in order to maintain consistency in the NSSO data, utilizing the median rate across states, years, and job categories avoids problems with especially large or small values. Moreover, if values were missing for the minimum wage for a broad industry category in a particular state, we used the value of the minimum wage for that industry from the previous time period for which data was available for that state. Underlying this step was the assumption that the minimum wage data are recorded in a particular year only if states actually legislated a change in that year. Similarly, the minimum wages for the aggregate industry categories in a state that was missing all values were assumed to be the same as the minimum wages in this state in the preceding time period.
The 1983 and 1985-1986 minimum wage reports differed from subsequent years in several ways. First, these two earlier reports published rates for detailed job categories based on an entirely different set of labels. Hence, the aggregation procedure into the five broad categories involved reconciling the two different sets of labels. Second, the earlier reports published monthly rates for some detailed categories; these rates were converted to daily rates using the assumption of 22 working days per month. Third, the two earlier reports published numerical values for piece rate compensation, while the latter four reports simply specified the words "piece rate" as the compensation instead of providing a numerical value. For the two earlier reports, the piece rate compensation was converted into daily wage values using additional information in the reports on total output per day and minimum compensation rates. For the latter four reports, because very few detailed industries paid on a piece rate basis and those that did specified no numerical values, we assigned a missing value to the minimum wage rate. The two earlier reports also specified minimum wage rates for children; these observations were removed from the database of minimum wage rates because our NSSO sample consists only of individuals 15-65 years of age.
Also merged into the NSSO data were separate databases of macroeconomic and regulatory variables at the state level that capture underlying labor market trends. The variables cover 15 states for each of the 6 years of the NSSO data and include net real domestic product, unemployment rates, indicators of minimum wage enforcement, and indicators of the regulatory environment in the labor market. The domestic product data were taken from Reserve Bank of India (2014) and the state-level unemployment data merged into the sample were obtained from NSSO reports on employment and unemployment during each survey year (Indiastat various years, NSSO various years). Also merged into the full sample are four indicators of minimum wage enforcement by state and year. These indicators include the number of inspections undertaken, number of irregularities detected, number of cases in which fines were imposed, and total value of fines imposed in (real) rupees. The data on minimum wage enforcement are available from the same annual reports (Report on the Working of the Minimum Wages Act, 1948 ) that were used to construct the minimum wage rate database.
Finally, we control for two labor market regulation variables. The first variable (adjustments) relates to legal reforms that affect the ability of firms to hire and fire workers in response to changing business conditions. Positive values for this variable indicate regulatory changes that strengthen workers' job security through reductions in firms' ability to retrench, increases in the cost of layoffs, and restrictions on firm closures. Negative values indicate regulatory changes that weaken workers' job security and strengthen the capacity of firms to adjust employment. The second variable (disputes) relates to legal changes affecting industrial disputes. Positive values indicate reforms that make it easier for workers to initiate and sustain industrial disputes or that lengthen the resolution of industrial disputes. Negative values indicate state amendments that limit the capacity of workers to initiate and sustain an industrial dispute or that facilitate the resolution of industrial disputes. The underlying data are from Ahsan and Pagés (2009) and further discussion of the coding and interpretation of these variables is found in Menon and Rodgers (2013) . Table 2 presents sample statistics for average minimum wage rates by industry across states. In 1983, some of the highest legislated minimum wage rates were found in Haryana, Rajasthan, and West Bengal. By 2008, however, Haryana and Rajasthan had been replaced by Kerala, known for its relatively high social development indicators, and Punjab. Among industries, minimum wage rates tended to be the highest on average in construction, mining, and services, the first two of which are male-dominated industries. Rates tended to be the lowest in agriculture, which is where women are concentrated. Figure 1 presents a set of wage distributions around the average statutory minimum wage in 1983 and 2008. The figure shows the distributions for male and female workers in India in the formal and informal sectors. Following convention, we construct the kernel density estimates as the log of actual daily wages minus the log of the relevant daily minimum wage for each worker, all in real terms (Rani et al. 2013) . In each plot, the vertical line at zero indicates that a worker's wage is on par with the statutory minimum wage in his or her industry and state in that year, indicating that the minimum wage is binding and that firms are in compliance with the legislation. Weighted kernel densities are estimated using standard bandwidths that are selected nonparametrically. Figure 1 shows that the wage distributions around the average statutory minimum wage are closer to zero in 2008 than in 1983 for both male and female workers. The shifts in the distributions suggest that compliance has increased over time with proportionately more workers engaged in jobs in which they are paid the legislated wage. For both men and women, the rightward shift in the wage distribution occurred in both the formal sector and the informal sector, which is consistent with the findings for other economies of a lighthouse effect in which informal sector wages increase when workers and employers use the minimum wage as a benchmark in wage negotiations. However, the improvement in compliance holds more for male workers as most of the distributions for female workers in 2008 are still to the left of the point that indicates full compliance. A higher degree of compliance for male workers holds for both the formal and informal sectors.
These kernel density graphs are important in that they depict relative positions of real wages in comparison to what is legally binding, with peaks at zero suggesting compliance by firms. Such compliance could come from a variety of sources, including better enforcement of laws (which is included in the regression models), better agency on the part of workers (which would result from increased worker representation and unionization), or a combination of these factors such as the sorting of workers into occupations that are subject to stronger enforcement and better representation. For example, Kerala's historical record of relatively high rates of unionization and worker unrest (Menon and Sanyal 2005) may underlie the state's apparently high rate of compliance as depicted in Figure A .1, which presents kernel density estimations for each state. The NSSO data do not allow for consistent controls for worker agency since questions on union existence and membership are not asked every year. However, the enforcement variables and the regulatory environment control variables should control for at least some of these effects.
We note two more issues related to sorting. First, workers might move across states seeking conditions that are more favorable for the occupations in which they are trained. Because questions about migration were not asked consistently in the 1983-2008 NSSO data, we cannot control for this directly. However, as noted above, rates of migration in India are generally quite low and state characteristics that could drive these types of movements are accounted for in the regression framework with the inclusion of state and time fixed effects and their interactions. Second, there may be sorting by workers into industries both across and within states depending on skill and training levels. Again, the NSSO modules do not consistently ask whether there were recent job changes or for the details of such changes (e.g., switches in industry affiliations). We control for possible sorting on observables by including a full set of education, experience, and demographic characteristics that conceivably influence choice of industries and possible movements between them. This approach is supported by recent work indicating that controlling for individual-level characteristics may absorb variations in both observable and unobservable attributes under certain circumstances (Altonji and Mansfield 2014 
IV. Results
Table 3 presents the regression results for the determinants of men's employment and wages in the rural sector. The results show that the real minimum wage has a positive and statistically significant impact on men's likelihood of being employed for cash wages in the rural sector. For a 10% increase in the real minimum wage, the linear probability of employment increases by 6.34% on average for men in rural areas of India. Other variables in these models show that the likelihood of employment falls with all levels of education up through secondary school, but then rises with a graduate education. The probability of cash-based employment for rural men is higher with potential experience, marriage, scheduled tribe or caste status, net state domestic product, state unemployment, and two measures of enforcement (inspections and value of fines). But the probability of cash-based employment in rural areas is lower in households that are male headed and in households with preschool children. It also falls with both measures of the regulatory environment and two measures of enforcement. On balance, it appears that all else being equal, the employment probability for men in the rural sector is negatively affected by a regulatory and enforcement structure that appears to be restrictive for employers. Table 3 also reports results for real wages for men in the rural sector. The coefficient for the real minimum wage shows that for a 10% increase in the minimum wage, real wages rise by 10.78%. Relative to being illiterate, all levels of education have positive and statistically significant impacts on wages. As expected, wages rise with potential experience at a decreasing rate. Unlike with the case of employment, membership in one of the scheduled castes has a negative effect on real wages. Real wages also rise with net state domestic product and the unemployment rate. As one would expect, real wages for rural men rise with three of the four measures of minimum wage enforcement. Other labor regulations associated with adjustments and disputes have the opposite effect on real wages, suggesting that men experience a pay penalty in the face of a regulatory environment in which employers have more difficulty in adjusting the size of their workforce or ending disputes. Table 4 presents results for the determinants of cash-based employment and wages for women in the rural sector. Like the results for men in the rural sector, women experience a positive impact on employment from the minimum wage. For a 10% increase in the real minimum wage, the linear probability of employment increases by 6.02% on average for women in rural areas. Although this estimate is smaller than the estimate for men in the rural sector, tests reveal that these coefficients are not statistically distinct. Lower levels of education are negatively associated with employment for women, but completing graduate school has a positive effect. The negative association may reflect the fact that women with lower levels of education are less likely to hold cash-based jobs in the rural sector. Married women and women who are members of the backward castes are more likely to be employed. In contrast, rural women are less likely to be employed if the household is headed by a man or if there are preschool-aged children in the household. In keeping with intuition, labor regulations that strengthen workers' ability to initiate or sustain industrial disputes are associated with lower levels of employment. As in the case with rural men, the enforcement variables that most directly affect firms (inspections and the value of fines) are positively related to women's likelihood of employment in the rural sector, while women's employment falls with both measures of the regulatory environment and the other two measures of enforcement. Table 4 further indicates that for rural women receiving cash wages, the real minimum wage has a positive effect on wages. Controlling for state-level, time-varying heterogeneity, a 10% increase in the real minimum wage increases real wages by 6.87%. Although this increase is smaller than the 10.78% wage increase reported for rural men, the difference between the male and female coefficients is not statistically significant. Education has a positive impact on real wages, with higher levels of education associated with considerable wage premiums relative to having no education. Work experience matters positively, as does net state domestic product. Labor regulations associated with disputes have a beneficial impact on wages too. Among the enforcement variables, as with men, rural women's wages on balance are positively affected by minimum wage enforcement, with the number of cases with fines imposed having the largest positive impact. Table 5 , which reports results for the determinants of men's cash-based employment and wage levels in the urban sector, shows that the minimum wage rate has no statistically significant effect on these outcomes. This result most likely suggests that in urban areas, perhaps as a consequence of better enforcement and/or increased awareness on the part of workers, men are paid at least the legislated minimum wage. The absence of an impact on urban sector employment is similar to findings in numerous other studies, suggesting that India's urban sector labor market has characteristics consistent with those of other labor markets around the world.
The effect of the education variables in Table 5 are similar to those for men in the rural sector except that the positive effects of schooling on employment become evident at much lower levels of education. The positive employment impacts of potential experience, marriage, and membership in scheduled tribes or scheduled castes are also similar to those for men in rural India. However, in contrast to their rural counterparts, Hindu men in the urban sector are more likely to be employed. Results for the other controls for men's wages in the urban sector in Table 5 are similar to the results for rural men. In particular, potential experience and higher levels of education are associated with substantial wage premiums. In contrast to their rural counterparts, the wages of urban men are positively impacted from marriage. Working against higher wages for urban men is membership in a disadvantaged caste and being Hindu. Finally, regulations associated with disputes have positive impacts on the wages of urban men as do three of the four enforcement measures. Table 6 presents results for the determinants of cash-based employment and wages for women in the urban sector. Again, conditional on enforcement, real minimum wages have no statistically discernible impact on employment or wages. This result is similar to the finding for urban men and is in keeping with the intuition that India's urban sector labor market, despite its inefficiencies, operates more like labor markets in other economies where minimum wage laws have been found to have negligible impacts on aggregate employment and wages. For urban women, being married reduces the likelihood of employment but increases real wages, and women who live in households headed by men are less likely to be employed and to have lower real wages. Net state domestic product matters only for real wages. Labor regulations related to adjustments that are proworker in orientation have a positive impact on employment and a negative impact on wages for urban women. This result indicates that limitations imposed on firms' abilities to adjust their workforce help to protect urban women's jobs, but some of the cost may be passed along in the form of lower wages for women. Finally, the number of inspections to ensure enforcement has a positive effect on women's employment, while both inspections and the number of irregularities detected matter for their wages. We combined five measures of enforcement and created an index (dummy) based on each measure exceeding its median value to create a single aggregate indicator for overall enforcement that varied by state and year. We then included this index in the models for Tables 3-6 in place of the disaggregated measures and added an interaction term of the legal minimum wage and this index, allowing us to determine the impact in states that have more stringent controls. Our results remain the same in the rural sector. However, in the urban sector, minimum wages marginally To shed more light on the employment results, minimum wage effects were estimated for different sectors of employment: formal sector, informal sector, and self-employment. 8 These results are found in Table 7 where only the minimum wage coefficients are reported.
9 Note that the estimations are performed using the sample of all individuals of working age who are employed for cash wages. Hence, results in Panel A represent the likelihood of formal sector employment relative to other types of employment in which people earn cash wages, where the formal sector includes those who reported their current employment status as reduce employment and increase real wages for workers. Since this does not contradict the results in Tables 3-6, the results are not reported in this paper. 8 We did not study wages in these disaggregated sectors as the concept of a wage is difficult to interpret for informal and self-employed workers. 9 Complete regression results are found in Tables A.2a-c. regular salaried employees. Similarly, Panel B reports the likelihood of informal sector employment relative to engagement in other cash-based employment, where the informal sector includes those who reported their current employment status as own-account workers, employers, unpaid family workers, casual wage laborers in public works, and casual laborers in other types of work. 10 In the same spirit, Panel C shows the likelihood of being self-employed relative to work in other employment with cash wages. Tabulations reveal that there is no overlap between formal sector employment and the other two categories of work. That is, formal sector status is mutually exclusive from informal sector status and self-employment. However, a small percentage of individuals are both self-employed and employed in the informal sector (about 2% of the sample). Table 7 reports these results for the formal sector, informal sector, and selfemployment using the full sample for each sector as well as subsamples differentiated by year. We divided the sample into the pre-2005 years (1983 through 1999-2000) and the post-2005 years (2004-2005 through 2007-2008) in an effort to gauge the impact of India's National Rural Employment Guarantee Act, 2005 (NREGA), a large job guarantee scheme that can be considered a mechanism for enforcing the minimum wage in rural areas. This act, which assures all rural households at least 100 days of paid work per year at the statutory minimum wage, has had a large positive effect on public sector employment in India's rural areas according to Azam (2012) and Imbert and Papp (2015) . These two studies, however, have conflicting results for NREGA's effect with regard to gender. Azam (2012) finds that the act had a large positive impact on the labor force participation of women but not men, while Imbert and Papp (2015) found that the inclusion of proxy variables for other shocks unrelated to the program reversed this conclusion.
The aggregate results in Table 7 indicate that for both men and women, most of the positive employment effects observed for all rural sector individuals in the aggregate employment results come from formal sector employment. A possible explanation is the migration of industries to rural areas in order to take advantage of competitive wages (Foster and Rosenzweig 2004) . Such industrial migration could also drive the results for the rural informal sector where a sizable disemployment effect is evident for both men and women. The results for self-employment are lower in magnitude and differ by gender; while rural men see small reductions in self-employment with increases in the minimum wage, it is urban women who exhibit the disemployment effect when it comes to this category of work.
The time-differentiated results in Table 7 reveal that in the formal sector, the positive and statistically significant impact of the minimum wage on the employment of rural men occurred mostly before 2005, while the impact occurred both before and after NREGA was implemented for rural women. Urban women in the formal sector also experienced an employment boost during the post-2005 years, suggesting that minimum wage increases combined with a strict enforcement scheme helped to pull women into the formal labor market across the board, possibly due to spillovers of the scheme in urban areas. Similarly, Panel B shows that the disemployment effect for informal sector work among rural men occurred only before NREGA was implemented, while rural women showed a lower likelihood of informal sector employment with minimum wage increases both before and after its implementation. This negative employment effect from the minimum wage for women employed in the informal sector during the post-2005 years also extends to urban areas, though this is not the case for men.
In sum, minimum wages strengthened formal sector employment in rural areas for men and women. Potentially, there could be two reasons for this. First, employment elasticities could have increased for men and women. Second, this employment boost could be the direct impact of NREGA. The specification test results in Table 7 indicate that very little to none of the positive impact of minimum wages in the rural sector for men could be explained by NREGA. For women, some of the positive impact in the rural sector occurred before NREGA was implemented-suggesting a possible role for an increase in employment elasticities from another cause, perhaps as outlined in Foster and Rosenzweig (2004) -and some occurred after its implementation. The estimation is based on variation in minimum wage rates across states and industries, while NREGA was applied at the national level and did not vary by industry. Any variation in how states applied NREGA should be captured by the time-varying state control variables included in the specification, which implies that any impact that is measured net of these controls may be attributed separately to positive employment elasticities. This appears to be the case for rural men. However, some of the increase in women's formal employment in the rural sector after 2005 could be attributed to the enforcement mechanism built into NREGA. Although we are not able to pinpoint how much, we can be reasonably sure that the state control variables are picking up much of the employment effects of NREGA even though we do not include a specific NREGA-related variable in the models for Table 7 . This conclusion is consistent with the argument in Imbert and Papp (2015) that some of the positive labor market outcomes for women ascribed to NREGA are actually due to changes unrelated to the program.
We further explored the positive employment results in rural areas by using the NSSO data to construct labor force participation rates by state, year, gender, and rural or urban areas; and we tested for the relationship between minimum wage rates and labor force participation rates with controls for state and year effects. These tests indicate that there is strong evidence of increased labor force participation rates in rural areas in states that have relatively high minimum wages.
11 Interestingly, when we added a gender dimension by interacting the minimum wage and a dummy variable for male workers, we found that for women, the increase in labor force * * * = p < 0.01, * * = p < 0.05, * = p < 0.10. All regressions have 90 observations at the state-year level and are estimated with an ordinary least squares regression. The residual wage gap is constructed with the pooled sample of male wage earners (458,040 observations) and includes controls for worker productivity characteristics, state dummies, year dummies, and state-year interaction terms. Source: Authors' calculations. participation rates in rural areas is higher than that for men in the post-2005 period in states with relatively high minimum wages. This result helps to explain the minimum wage effects we document in rural areas for women.
The final part of the analysis considers the impact of the minimum wage on the residual wage gap between men and women. The residual wage gap is estimated using the Oaxaca-Blinder decomposition procedure, a technique that decomposes the wage gap in a particular year into a portion explained by average group differences in productivity characteristics and a residual portion that is often attributed to discrimination (Blinder 1973 , Oaxaca 1973 . We used the coefficients from a regression of men's wages on the full set of worker productivity characteristics, state dummies, year dummies, and state-year interaction terms, estimated with the pooled sample of male wage earners (458,040 observations). The residual wage gaps are averaged to the state and year level and are regressed on controls that vary at this level: minimum wage, net state domestic product, genderand sector-specific unemployment rates, regulatory environment in each state's labor market, and four measures of minimum wage enforcement.
The results in Table 8 indicate that the minimum wage is positively associated with the residual gender wage gap. A 10% increase in the minimum wage results in a 1.28% increase in the unexplained portion of the gender wage gap. This finding is consistent with the argument that noncompliance could be greater in the case of female workers, which is also evident in the kernel density figures for women.
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Average wages are lower for women than for men, so the minimum wage is more binding and compliance is relatively costlier for them. This explains why firms might not fully comply with the legislated minimum wage for female workers, which is all the more likely in cases where enforcement is weak and the legal machinery for enforcing contracts is either inefficient or absent.
V. Conclusion
This study examined the extent to which minimum wage rates affect labor market outcomes for men and women in India. The empirical results indicate that regardless of gender, the legislated minimum wage has positive and statistically significant impacts on rural sector employment and real earnings. These positive impacts in rural areas occur primarily in the formal sector, with sizable disemployment effects observed for informal sector workers (especially women) and self-employed individuals (especially men). Hence, we find that a higher minimum wage appears to attract more employment for both genders in the formal sector in rural areas. This finding is not inconsistent with the studies reviewed above, especially those that have examined minimum wage impacts across wage distributions, sectors, and geographic areas and found employment growth in sectors and areas with high proportions of low-wage workers and relatively more underemployment (e.g., Stewart 2002 ). This finding is also consistent with evidence in Foster and Rosenzweig (2004) that a great deal of industrial capital moved to India's rural areas during this period to set up new enterprises that could employ relatively cheaper labor. Further, we cannot rule out that the positive employment results in the rural sector for women partly reflect the minimum wage enforcement mechanism built into NREGA.
In contrast, minimum wages in India's urban areas have little to no impact on overall employment or wages. These urban sector results are consistent with previous work in both industrialized and developing economies. However, a closer look at different sectors within India's urban areas yields some evidence of disemployment effects for women who are self-employed or work in informal sector jobs, but not for men. These results suggest that NREGA may have drawn some urban women from informal sector jobs and self-employment.
Our study indicates that the main cost associated with India's minimum wage is an increase in the residual gender wage gap over the period . This widening in the gender wage gap is consistent with previous work that highlighted women's relatively weak position in the labor market after reforms, as well as studies that note the persistent clustering of women into low-wage jobs and pay inequities within the same jobs in India (Menon and Rodgers 2009) . The relatively adverse impact of the minimum wage on women is also consistent with findings in advanced economies and in middle-income economies such as the PRC, Indonesia, and Mexico. The growing residual gender wage gap is most likely explained by weak compliance among firms that predominantly hire female workers. Noncompliance with minimum wage regulations that is widespread in developing economies is directly related to difficulties in enforcement. Our findings suggest that women may bear the burden of this lack of compliance.
For the minimum wage to be considered a gender-sensitive policy intervention in a shared prosperity approach to economic growth, governments must pay more attention to improving enforcement and compliance, especially in industries that employ large concentrations of female workers. Greater emphasis on compliance can help to prevent increases in the gender wage gap and ensure that the minimum wage is a more integral component in the toolkit to promote well-being. Policies that work in tandem to improve women's education and their experience in the workplace would help to complement these objectives and further strengthen the effectiveness of a statutory minimum wage.
A possible extension of this research would be to examine how India's minimum wage legislation has affected household well-being as measured by poverty incidence, household consumption, and human capital investments in children. For example, India has seen a steady decline in poverty since 1983, with an even stronger reduction among lower castes relative to more advantaged social groups (Panagariya and Mukim 2014) . An interesting question is the extent to which the minimum wage may have contributed to reducing poverty and inequality. 
